We investigated the structure of the 107-kD thyroid protein recognized as microsomal antigen. Solubilized microsomes were incubated with affinity gels consisting of IgG, from thyroiditis patients or controls, linked to Reacti-gel. Eluates were analyzed by SDS polyacrylamide electrophoresis and Western blot. 107-and 101-kD proteins were augmented in eluates from gels containing patient IgG and had microsomal antigenicity. In a Western blot of microsomes run under unreduced conditions, poorly defined large proteins were identified by antibody. When eluted electrophoretically and reanalyzed in reducing conditions, they demonstrated the 107-kD antigen. The 107-kD protein identified in reducing conditions was extracted and reanalyzed under nonreducing conditions. Large molecular mass proteins were then observed. On two-dimensional electrophoresis, a 107-kD antigen was isolated with isoelectric point of 7.0. The microsomal antigen may be complexes or multimers of a 107-kD peptide with isoelectric point of 7.0.
Introduction
Antibodies to thyroid microsomal antigen are considered to be active in the pathogenesis of autoimmune thyroid disease (AITD)' by binding to the thyroid cell surface (1, 2) and causing cell damage (3, 4) . The exact nature of the antigen is uncertain, although it is known to be an organ-specific protein bound to the vesicle transporting newly synthesized thyroglobulin (5) and is present in high concentration in thyrotoxic glands (6) . Recently we found by Western blotting and immunoprecipitation using sera of patients with AITD that a 107-kD protein from thryoid microsomes is a thyroid microsomal antigen, and that it may be associated with another protein or maintain a unique conformation due to disulfide bonds present in the native state (7) . It was surprising that only one protein could be identified as a microsomal antigen, although this protein appeared to resolve into double bands of nearly equal molecular mass in some Western blot studies. Our previous study raised several questions. (a) Does the microsomal antigen consist of only the 107-kD protein or does it contain other proteins? (b) Do 
Methods
Preparation of microsomes. Microsomes were prepared by differential centrifugation (8) from frozen surgical specimens oftoxic-diffuse goiters from blood group 0 patients, as reported previously (7) . Protein concentration was determined by the modified methods of Lowry et al. (9, 10 ).
Solubilization ofmicrosomes. Microsomes (10 mg) were solubilized in 3 ml of phosphate-buffered saline (PBS) containing 1% Triton X-100 for 30 min at room temperature using an end-over-end mixer. The (15) with the following minor modifications. For the first dimension, Pharmalyte (pH 3-10; Pharmacia Fine Chemicals, Piscataway, NJ) or a combination of 1:5 Pharmalyte (pH 3-10) and Pharmalyte (pH 4-6) was used to make the pH gradient in the polyacrylamide disk gel. For the second dimension, a 6% or 3.3-20% gradient polyacrylamide gel was used. Reduced microsomes treated for SDS PAGE or molecular mass markers were applied to the extremities ofthe second dimensional gel to serve as markers forthe 107-kD proteins.
Western blotting. Proteins resolved by SDS PAGE or 2-DG electrophoresis were electrophoretically transferred onto a nitrocellulose sheet and specific antigenic protein was recognized using '251-protein A followed by autoradiography (7 gels of D.A. and L.H.'s IgG were much less antigenic than untreated microsomes, whereas antigenic reactivity ofthe unbound fraction from a gel made from control IgG was almost the same as that of untreated microsomes. Because Triton X-100-solubilized microsomes have higher antigenic activity than untreated microsomes (in relation to protein concentration) (8) (data not shown), the preparation must contain antigen in its native condition. The 107-kD antigenic protein should bind to the affinity gel in this condition (7), and the protein bound to the affinity gel should contain all the protein components of microsomal antigen. After the gels were washed extensively, the bound proteins were eluted with 3 M sodium thiocyanate (NaSCN), and 5-ml fractions were collected, dialyzed against distilled water, lyophilized, and electrophoresed. As Fig. 2 shows, both eluates from affinity gels made from control and patients' IgG contained numerous proteins identified by silver staining. Most ofthe proteins in eluates from gels made with patients' IgG were not different from eluates from gels made with normal IgG. Only the 107-and 101-kD proteins were augmented in eluates from patients' gels compared with those from control gels. In Relationship of107-and 101-kD proteins. The affinity chromatographic study clearly demonstrated two antigenic proteins. Therefore, an investigation was performed to determine whether the I01-kD protein is present in the native condition of microsomal antigen or is a catabolite of the 107-kD protein. Three different microsome preparations were freshly prepared from frozen surgical specimens of toxic diffuse goiter, and analyzed by Western blotting against patient L.H.'s serum. The 107-kD protein was visualized in all three preparations but the I01-kD antigenic protein was not well seen (data not shown). Because Triton X-I00-solubilized microsomes were used in the study of affinity chromatography, the effects ofsolubilization on the 107-and I01-kD proteins were investigated. As Fig. 4 (Fig. 4 b, lane b) . Also, in Triton X-100-solubilized microsomes, there was a decrease of 107-kD protein and a slight increase of (Fig. 5 a) . If SDS polyacrylamide gels in which microsomes had been electrophoresed in reducing conditions. This protein was incubated in PBS at room temperature for 1 h and then analyzed by SDS PAGE and Western blot under nonreducing conditions (Fig. 6 ). In comparison with the SDS PAGE of 107-kD protein run under reducing condition, poorly defined large molecular mass proteins of -220-kD were observed. These data suggest that microsomal antigen can exist as a complex or multimer ofthe 107-kD protein.
Two-DG electrophoresis of 107-kD protein. Deoxycholatesolubilized microsomes were submitted to 2-DG electrophoresis. When the pH range ofthe first dimension ofisoelectric focusing was narrow (pH 6.8-4.3), 107-and 101-kD antigenic proteins were demonstrated at around pH 6.8 by Coomassie Blue staining and Western blot against patient L.H.'s serum (data not shown). The 107-k) protein was submitted to 2-DG electrophoresis (Fig.  7) . The 107-kD proteins separated into three components in the gel stained by silver staining. A in Fig. 7 was demonstrated to have strong antigenicity by Western blot, and B also had antigenicity, confirmed in two experiments. The isoelectric point (pI) ofA protein was 7.0. Specificity of the binding of antibody to these proteins was shown, since only 107-and 101-kD proteins were visualized by Western blot of microsomal proteins run on the second dimension ofthe same gel. The data suggest that this A protein is the microsomal antigen which has been purified essentially to homogeneity.
Discussion
We previously reported that a 107-kD protein from thyroid microsomes can be identified as 
